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DATA SHEET

FUJITSU

MB84256A-70/-70L/-70LL/-10/-10L/-10LL
CMOS 256K-BIT LOW POWER SRAM

32,768 WORD x 8-BIT CMOS STATIC RANDOM ACCESS

The Fujitsu MB84256A is a 32,768—word by 8-bit static random access memory fabricatedwith
a CMOS silicon gate process. The memory utilizes asynchronous circuitry and may be
maintainedin any state for an indefinite period of time. All pins are TTL compatible, and a single

MEMORY WITH DATA RETENTION

+5V power supply is required.

The MB84256A is ideally suited for use in microprocesser systems and other applications
where fast access time and ease of use are required. All devices offer the advantages of low

power dissipation, low cost and high performance.

Organization: 32,768 x 8 bits

Fast access time; 70 ns max.
100 ns max.

(MBB84256A-70/-70L/-70LL)
(MBB84256A-10/-10L/-10LL)

Completely static operation: No clock required
TTL compatible inputs/outputs
Three state outputs
Single +5V power supply, £10% tolerance
Low power standby:
CMOS level: 5.5 mW max. (MB84256A-70/-10)
0.55 mWmax. (MB84256A-70L/-70LL/-10L/-10LL)
TTLievel: 16.5mWmax. (MB84256A-70/-70L/-70LL/-10/-10L/-10LL)

¢ Data retention: 2.0V min.
e Standard 28-pin Plastic Packages:

PLASTIC PACKAGE
DIP-28P-M02

PLASTIC PACKAGE
DiP-28P-M04

SOP PACKAGE; See Page 5-14
TSOP PACKAGE; Se¢e Page 5-15, 5-16

DIP (600mil) MB84256A-xx(L/LL)P
Skinny DIP (300 mil)  MB84256A-xx(L/LL)P—SK
SoP MB84256A-xx(L/LL)PF
TSOP (normal bend)  MB84256A-xx(L/LL)PFTN PIN ASSIGNMENT
TSOP (reverse bend) MB84256A-xx(LULL)PFTR
A 1 28 Vee
A 02 27 WE
ABSOLUTE MAXIMUM RATINGS (see NOTE) A Oa 263 Ay
As Q4 25 Ag
s R ; As s 241 Ag
Supply Voltage Vee -0.510 +7.0 v A s 283 Ay
Ay 7 22 TE
Input Voltage \ _0.510 Vee +0.5 v A s PV 2184,
>0 Yoo+ 2; (= K 20T,
g 10 193 10,
Output Voltage Vio —0.510 Vgg +0.5 v 10, . 11 183 1o,
. o T3 12 17 /O,
Temperature Under Bias Taias -10to +85 °c 1/02 13 16 g ) /O:
o GND[ 14 153 VO,
Storage Temperature Tsta —40 10 +125 C
NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings Pl S’ﬂ,’;,',";a‘;‘}f",’g%:s pralect, the input agairs!

are exceeded. Functional operation should be restricted to the conditions as
detailed in the operational sections of this data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliabitity.

it is advised thal normal precautions be taken to avoid
application of any voltage higher than maximum raled voitages
10 this high impedance cireuit.

Copyright ©1992 by FUJITSU LIMITED
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

Fig. 1.~ MB84256A BLOCK DIAGRAM

A0 Om———] 0 VCC
Al O——————
A2 O N ® «+——O0 GND
A3 O————— ADDRESS ROW . 256 x128x 8
A4 O———————y BUFFER DECODER MEMORY CELL ARRAY
A5 O—— . [

A O

T cs e o »
A8 O
29 p4 110 GATE &

10O [
ADDRESS

2}122 BUFFER : COLUMN DECODER
A3 O
Al14 O-

t csS e o o
OEo

BUFFER DATA VO BUFFER je— CS

B e

g_Do_@ Ot oS Vs o7
w2 o4 KOs o8

TRUTH TABLE
Cs | OF | WE MODE ST VOPN
H X X Not Selectad High-2Z
L H H DOUT Disable Icc High-Z
L L H Read icc DOUT
L X L Write ICC DIN
CAPACITANCE (ra=2s5c, 1= 1MH2)
Parameter Symbol Min Typ Max Unit
O Capacitance (VIO = 0V) cuo 8 oF
Input Capacitance (VIN = 0V} CIN 7 pF
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

RECOMMENDED OPERATING CONDITION

{Referenced to GND)

Supply Voltage Vee 45 50 55 v

Ambient Temperature Ta 0 70 °c

DC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Issy | CS2 Veo-0.2V 1 0.1 mA
Standby Supply Current ey
lsg2 CS=Vj 3 3 mA
: Vi =Vimor Vi,
| 50 50 mA
Active Supply Current CC1 TS =V, lour = OmA
] 70 Cycle = Min. 80 80
Operating Supply lccz | Duty = 100% mA
Current 10 lgyr = OmA 70 70
Input Leakage Current Iy Vi =0Vto Ve -1 1 -1 1 HA
Vio =0Vto Vo
Qutput Leakage Current o TS = VinorOE = Vigor -1 1 -1 1 HA
WE-w
Input High Voltage Vi ) 22 | Veo +03 22 |Vec +03 v
Input Low Voitage Vi -3.0* 08 30" 08 v
Output High Voltage Vou lon = -1.0mA 24 24 \
Output Low Voltage Voo low =2.1mA ' 04 0.4 v

Note: All voltages are referenced to GND.
+. 3.0V min. for pulse width less than 20 ns.(Vy_min. =-0.3V at DC level.)

Fig. 2 - AC TEST CONDITIONS

o Output Load e Input Pulse Levels: 0.6Vio 2.4V
+3v o Input Pulse Rise & Fall Times:  5ns (Transient between 0.8V and 2.2V)
¢ Timing Reference Levels: Input: Vi =0.8V, Vy=2.2V
R Output: Vor=0.8V, Vpu=2.0V
1
D * ing Jig and stray
ou
(170) ol TRy R CL " Parameters Measured
) R
I C 2 Load! 1.8KQ | 990Q2 100pF except oLz, tonz, twiz, and twhz
Loadil | 18KQ| 990Q | spF tez, tomz, twiz, and twuz
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

AC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)
READ CYCLE *!

Read Cycle Time tac 70 100 ns
Address Access Time *2 taa 70 100 ns
31 Access Time *@ tacs 70 100 ns
Output Enable to Output Valid toe 35 40 ns
Output Hold from Address Change foH 20 20 ns
Chip Select to Output Low-Z *4 oLz 10 10 ns
Output Enable to Output Low-2Z *4 oz 5 5

Chip Select to Output High-2Z *4 toHz 25 40 ns
Output Enable to Output High-2Z *4 torz 25 40

READ CYCLE TIMING DIAGRAM *1

READ CYCLE 1: ADDRESS CONTROLLED*2

tRC

ADDRESS >
tAA
r————— tOH

DOUT PREVIOUS DATA VALID XXX DATA VALID
1 .

READ CYCLE 2: TS CONTROLLED*3
tRC |

ADDRESS A )*
= L .
TACS

fe— tCLZ— 1CHZ
OE NSNS 2 14 gyl
1OE ja— tOHZ—n
fa- tOLZ -0
DOUT HIGH-Z DATA VALID HIGHZ

m : Undeflned

Note: *1 WE is high for Read cycle.
*2 Device is continuously selected, &5 = O = VIL.
*3 Address valid prior to or coincident with &3 transition low.

*4 Transition is measured at the point of 2500mV from steady state voltage with specified Load II in Fig. 2.

5-6 |
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

WRITE CYCLE *™*2

Write Cycle Time *3 twe 70 100 ns
Addrass Valid to End of Write . taw 50 80 ns
Chip Select to End of Write tew 50 80 ns
Data Valid to End of Write tow 25 40 ns
Data Hold Time ton 0 0 ns
Write Pulse Width twp 50 60 ns
Address Setup Time tas [s) 0 ns
Write Recovery Time *4 twr 5 5 ns
‘WE to Output Low-Z *5 twz 5 ns
WE to Output High-Z *5 twiz 25 40 ns

WRITE CYCLE TIMING DIAGRAM *1 *2

WRITE CYCLE 1 : WE GONTROLLED

Lee
r
ADDRESS ><

tWC {

tAW je— tWR —uI

tcwW

Ny

AN & VPO IN4

he— tAS : twP
e =
WE
tDW tDH
DIN HIGH-Z ,: DATA VALID HIGH-Z

]
WHZ — tWLZ

pout X X X X X X X L

m : Undefined

Note: *11fOE, TS are in the READ Mode during this period, /O pins are in the output state so that the input signals of opposite phase to
the outputs must not be applied.
*2 |t &5 goes high simultaneously with WE high, the output remains in high impedance state.
*3 All write cycle are determined from last address transition to the first address transition of the next address.
*4 tWR is defined from the end point of WRITE Mode..

*5 Transition is measured at the point of £500mV from steady state voitage with specified Load linFig. 2.

BR 374975b 0005995 8kc HE




MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

WRITE CYCLE TIMING DIAGRAM *1 *2

WRITE CYCLE 2 : T8 CONTROLLED

ADDRESS Xr !
% NNNN SN L A/ /[

B (W ——] fe- 10H —

OIN HIGH-Z y

L HIGH-Z
DATA VALID D

tCLZ°s tWHZ *§

HIGH-Z HIGH-Z

pouT
D
m : Undefined

Note: *11f OE, TS are in the READ Mode during this period, I/0 pins are in the output state so that the input signals of opposite phase to
the outputs must not be applied.
*2 It TS goes high simultaneously with WE high, the output remains in high impedance state.
*3 All write cycle are determined from last address transition to the first address transition of the next address.
*4 tWR is defined from the end point of WRITE Mode..

*5 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

DATA RETENTION CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Data Retention Supply Voltage *1 VDR 20 55 \
Standard 1.0 mA
Data Retention Supply Current *2 L-Version IDR 1.0 50
- HA
LL-Version 1.0 50°3
Data Retention Setup Time tDRS 0 ns
Operation Recovery Time tR tRC ns

Note: *1CS2 VDR-0.2V
*2 VDR = 3.0V, CS 2 VDR -0.2V
*3 IDR = § JIA max. at VDR = 3.0V, TA = 40°C

DATA RETENTION TIMING
DATA RETENTION
| Data Retention Mode
vCe
4.5V VDR 4.5V
| N
tDRS R

CS>VDR-0.2v Vam
s 22V 22v

B 3749756 0005997 L35 W




MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

TIPICAL CHARACTERISTICS CURVES

ICC1, ICC2 NORMALIZED POWER
SUPPLY CURRENT

ICC NORMALIZED POWER

ISB1, ISB2 NORMALIZED POWER
SUPPLY CURRENT

SUPPLY CURRENT

Fig. 3 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

‘4 TAl +25'°c
/
1.0
0.8
0.6
40 5.0 6.0

VCC, SUPPLY VOLTAGE (V)

Flg. 5§ - NORMALIZED POWER SUPPLY
CURRENT vs. FREQUENCY

1 L
TA = +25°C
11 Vo = 5.0V
1.0 /
0.9 //
0.8
e
0.7
1 2 3 10 2030

f, FREQUENCY (MHz)

Fig. 7~ NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

Voo = 5.0V '

cc=5.

10.0 last

5.0 /

1.0 y 7 s
0-5 /

0 20 40 60 80
- TA, AMBIENT TEMPERATURE (°C)

ICC NORMALIZED POWER
SUPPLY CURRENT SUPPLY CURRENT

ISB1, ISB2 NORMALIZED POWER

tAA, tACS, tOE NORMALIZED
ACCESS TIME

Fig. 4 - NORMALIZED POWER SUPPLY
CURRENT vs. AMBIENT TEMPERATURE

1
Vee = 5.0V
1.2
1.1 \
1.0
\\

0.9 =
0.8

0 20 40 80 80
TA, AMBIENT TEMPERATURE (°C)

Flg. 6 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

1 1 N
Ta= +25°C tasz
1.4
las

12 iy

1.0

0.8

oo A
TV

4.0 5.0 6.0
VCC, SUPPLY VOLTAGE (V)

Fig. 8 - NORMALIZED ACCESS TIME vs.

SUPPLY VOLTAGE
I |
taas tacs Ta= +25°C
1.2
1.1 \
N
toe
1.0
]
0.9 -
0.8

40 45 50 55 6.0
VCC, SUPPLY VOLTAGE (V)

5-10

B 374975k 0005998 571 WA




MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

TIPICAL CHARACTERISTICS CURVES (Continued)

1.2

1.1

1.0

0.9

ACCESS TIME

0.8

tAA, tACS, tOE NORMALIZED

Fig. 9 - NORMALIZED ACCESS TIME

vs. AMBIENT TEMPERATURE

1
Vog = 5.0V ,

y

/

y

/

g

/

14

0 20 40 60 80
Ta, AMBIENT TEMPERATURE (°C)

tAA, tACS, tOE NORMALIZED
ACCESS TIME

Fig. 10 - NORMALIZED ACCESS TIME

N
=)

1.5

-
o

vs. LOAD CAPACIYANCE

1 | N
Ta= +25°C toe
Voo = 5.0V
/ taa, tacs
/
//
V.
/

100 200 300 400 500

C., LOAD CAPACITANCE (pF)
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

PACKAGE DIMENSIONS

(Suffix: P)
28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28P-M02)
5°MAX
DO OoaOaOtOmtomtrome y --:::i
5431010
(13.800.25)
INDEX .600(15.24)
TYP
/
5 .
R »
|PRPAYRYIVAVATRVETAFATE T LY RN =i 3y
1407+ 308 (35.73339) 010,002
020 (0.25+0.05)
- 0397,
.062(1.58
: |L e (09970%0)
y .[ .195(4.96) MAX
.118(3.00) MIN
v/
100(2.54) +020 ‘ ‘ .020(0.51) MiN
TYP 0890 .018+.003
1522350 11 (0.4640.08)
Dimensions in
©1991 FUJITSU LIMITED D28006S-2C inches (millimeters)

5-12 |
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MB84256A-70/-70L/-70LL

MB84256A-10/-10L/-10LL
PACKAGE DIMENSIONS (Continued)
(Sufflx: P-SK)
28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DiP-28P-M04)
1.392+:008 (35 35+0.20
I‘; 01208538 g 30) — " 15°MAX
INDEX-1 o T ke T e N o O e O s O e O e | i
) 2601010  .300(7.62)
(6.600.25)
INDEX-3 vuuvuuuu s
H 034 1012 05012012
o (. es+°3°) —' (1.27_*330) {0.2640.05)
______________ R 1 .207(5.25)MAX
.118(3.00)MIN
.050(1.27)
MAX - - (0.4610.08) 020{0.51)MIN
TYP
Dimensions In
©1991 FUITSU LIMITED D28018S-2C inches (milimeters)
5-13
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

PACKA

(Suffix: PF)

GE DIMENSIONS (Continued)

FPT-28P-M02

+.010

B ——
699" 010 (17.757 50 )

AARAAHHHAAAAAR

28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M02)

+0.26

of

INDEX

465+.012
(11.80£0.30)

.339£.008
(8.600.20)

)

T
|

j?HHH

l
TEREEEEE .

l 018+.004
} d-| @.0050.13®

TYP T

{0.45%0.10)

V= )

e———————— 650(16.51) REF ————————»|

©1991 FUJITSU LIMITED F28011S-4C

.110(2.80) MAX

(MOUNTING HEIGHT)
0(0) MIN
(STAND OFF HEIGHT)

1
1

402+.012
(10.2040.30)

y  .0311.008
— % (0.8010.20)

I, -008£.002
—— e {0.15£0.05)

Details of “A" part

|

.008(0.20) }

__J[ |

b

> ¢ 3 |
|

bt .024(0.60)
_| .007(0.18)

|
MAX |
.027(0.68) |
MAX |
_________ 4
Dimensions in
inches (millimeters)

5-14
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

{Suffix: PFTN)

PIN ASSIGNMENT
(NORMAL BEND)
&
'f. UE 22 21 Aw
AT 2 20 TS
LY =7t 193 1o,
AlC] s w3 o,
As 28 17| VO
L P 1833 1o,
Vec ] 28 163 Vo,
Au] 1 143 GND
A 2 1P o,
Ll = K] 1213 o,
AlC]4 n 3w,
L = K] 103 A
Alds alJ A,
FPT-28P-M03 A7 8f A
TOP VIEW
28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M03)
r—-——_ === - bl
| Details of "A" part |
: .006(0.15) I
| MAX
| f
| T |
| |
I 014(0.35) |
: T
| |
| .006(0.15) .010{0.25) |
| ToT |
- — d
| 5281.008 815,008
(13.4010.20) — 043400711 40+0-17
| 4B 008 006:+.002 {8.00+0.20) -002(1-10_g5'05 )
.284(7.15) (MOUNTING HEIGHT)
|— (11.800.20) {0.1520.05) —EF
.0217(0.55) |
(=] 0040.10)| TYP - 0(0) MIN
(STAND OFF HEIGHT)
.488+.008 .020+.004 $ _
.004(0.09) @
(12.400.20) (0.50£0.10) (0.2010.10)
Dimensions in
©1991 FUJITSU LIMITED F280185-4C inches (millimeters)
5-15
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MB84256A-70/-70L/-70LL
MB84256A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTR)
PIN ASSIGNMENT
(REVERSE BEND)
AL, af[ A
A, ‘: -] [ =pY
AOs wBEaA
Ag : 4 11 :IIO,
L1 = B 1z vo,
Ae ] 2 133 o,
Ae 4 14 [ GND
Voo [ 28 153 o,
WE ] 27 163 vo,
Av ] 26 17 2 vo,
= 18 33 vo,
A ] 24 19 [ VO,
Ay 23 20 21 TS,
FPT-28P-M04 Eoz 21T Ae
TOP VIEW

28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M04)

014(0.35)

LEAD No. — A

L006(0.15) ’ .010{0.25)
- J
281(7.15)
A881.008 |, .020+.004 REF
(1240t020) (0.50£0.10) 0084004
(] .ooa0.10) _0217(0.55) | (0:20£0.10 0(0) MIN

TYP T (STAND OFF HEIGHT)

Hl i
!_ 466,008 .008t.002 043871407937
(11.80+0.20) (0.1530.05) 3152.008 (MOUNTING HEIGHT)
528+.008
e

(8.00+0.20)
(13.4040.20)

Dimensions in
©1901 FUNTSU LIMITED F28019S-4C inches (millimeters)

5-16
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